Effects of chronic vanadate administration in the STZ-induced diabetic rat. The antihyperglycemic action of vanadate is attributable entirely to its suppression of feeding.
Vanadate treatment can lower glycemia in diabetic rats. This action is generally attributed to vanadate's insulinomimetic properties, but vanadate also inhibits feeding, which could lower blood glucose. We therefore assessed the contribution of hypophagia to vanadate's antihyperglycemic action in a 3-week study of streptozocin-induced (STZ) diabetic rats. Untreated diabetic rats (n = 8) ate 54% more food than nondiabetic control rats (P < 0.001). Diabetic rats given sodium metavanadate (0.5 mg in 0.5 ml of water by gavage twice daily; n = 8) had significantly lower food intakes (P < 0.001) than untreated diabetic rats. In vanadate-treated diabetic rats, blood glucose levels were significantly lower than in untreated diabetic rats (P < 0.001). Untreated diabetic rats pair-fed to the food intake of the vanadate-treated diabetic rats (n = 8) showed virtually identical blood glucose falls (P > 0.05 vs. vanadate-treated diabetic rats). Vanadate treatment did not affect plasma insulin concentrations in diabetic rats. In nondiabetic rats (n = 8), vanadate treatment significantly reduced food intake (P < 0.05) and also lowered plasma insulin concentrations (P < 0.05) without significantly affecting glycemia. To investigate the mechanism of vanadate's hypophagic effect, we also measured regional hypothalamic levels of neuropeptide Y (NPY), a potent central appetite stimulant that is thought to drive hyperphagia in STZ-induced diabetes. Hypothalamic NPY concentrations rise markedly in diabetes and are normalized by insulin replacement. Unlike insulin, vanadate treatment did not normalize regional hypothalamic NPY concentrations in diabetic rats.(ABSTRACT TRUNCATED AT 250 WORDS)